The role of glucose and glycosylation in the regulation of lipoprotein lipase synthesis and secretion in rat adipocytes.
Several studies have suggested that insulin and glucose increase adipose tissue lipoprotein lipase (LPL). To study the mechanism of the glucose-induced stimulation of LPL, the effects of glucose and glycosylation were examined in primary rat adipocyte cultures. In cells cultured in the presence of 1 mg/ml glucose, a 55-kDa LPL protein was synthesized and secreted into the medium, whereas cells cultured in glucose-free medium synthesized a 49-kDa form of LPL which was not secreted. The treatment of the mature 55-kDa form of LPL with peptide:N-glycosidase-F resulted in the formation of a 49-kDa form of LPL. When cells were cultured in the presence of tunicamycin, a 49-kDa form of LPL was synthesized by the cells but was not secreted. In addition, LPL activity was reduced by 90% when glycosylation was blocked by either tunicamycin or glucose deprivation. LPL synthetic rate was examined in cells cultured in a spectrum of glucose concentrations. LPL synthetic rate increased directly with medium glucose concentration and was decreased 80% in the absence of glucose compared to the synthetic rate in the presence of 1 mg/ml glucose. In addition, LPL synthetic rate in the presence of insulin was approximately 200% of the synthetic rate in untreated control cells at all glucose concentrations and even in the absence of glucose. In spite of the effect of glucose on LPL synthetic rate, glucose had no effect on the level of LPL mRNA. In contrast, the mRNA for the 78-kDa glucose-regulated protein (GRP78) was increased in adipocytes cultured in glucose-free medium. In summary, glucose was essential for glycosylation of LPL, and glycosylation was essential for LPL catalytic activity and secretion. In addition, glucose stimulated LPL synthetic rate and potentiated the stimulatory effects of insulin, but had no specific effect on LPL mRNA. Whereas insulin stimulates LPL by increasing the level of LPL mRNA, glucose stimulates LPL translation and post-translational processing.